
Project !!SD is concerned with blood flo!,, through ventricular septal 
defects (VSD) surgically produced in dogs. Two major sets of comparisorls are 
made: the pattern of flow through the VSD is compared with the pattern of differenti 
pressure between the left and right ventricles and with the electrocardiogram 
(f-3) ; and flow measured by an electromagnetic flol:! probe (which we considi?r a 

primary standard) is compared with flol:, m:asured by other techniques used on 
people (Flick, dye dilution). 

During the experiment, VSD flow, left and right ventricular pressures, 
and the ecg are recorded on tapz. The more interesting data are selected for A 
to D conversion and for conlputation of the differential pressure by program 
WORKHORSE.  

---7.-- 
Program LISTIIIG 1 ists digitized data, which, when graphed, permits -- 

compartson of the pattern of flow b/ith the pattern of differential pressure. As 
might be expected, we have found that these patterns are very similar even under 
varying conditions (eg, ectopic beats), with floi;/ sl ightly delayed with respect 

es al 1 our VSD to pressure. Program cathlog produces a file which sunmariz 
experiments. 

~-- 

Future effort wi 11 be directed towards the incorpo 
of programs developed in project carcat for pattern recosnit 
flow contours. 
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PROJECT L'ESCRiP-f-IO% 

The project is an investigation of mathematical modeling techniques 
applicable to medical diagrams. The plan is ultimately to apply the cause- 
effect modeling techniques developed in reference 1 in an environment that 
allows online interaction between physician and conputer model. 

Currently progralycd is the congenital heart disease model. of I\'arner 
and his collaborators~. Also programzled are text editor routines that are 
being used to speed tlie prepa-ration of reference 1. 

Though a program has been liritten to implement the cause-effect modeling 
techniques of reference 1 using a Burroughs 35500 computer, adapting even 
that program to ACNE will require considerable effect as the program depends 

heavily on the nearly unique ab%lity of the B5500 to efficiently handle re- 
cursion and treat overlay automatically. It is felt that the ability to 
experixent with the models constructed in a way available only in an online 
system and that the increased interest and criticism that will result from 
testixg the models produced in a clinical znvirorxent justify the e.ffuit. 

1. W.F. Rousseau A 1bzthod for Computinr?; Probabilities in Corn@ Situations, ~__._____ 
Doctoral Dissrrtation, 

-.----.-~-F.--..w 
Stanford University (in pfeparation) . 

2. H.R. Warner, A.F. Toronto, L.G. Veasy, R. Stephenson, "A Nathemntical 
Approach to Xedical Diagnosis," JANA --- ) Vol. 177, July 22, 1961, pp 177-183. 



Project “cat-cat” analyzes cardiac catheterization pressure tracings 
in children. From catheters in the right and left heart, pressure tracings 

are transmitted to the ACRE computer, converted to digital data, and analyzed 
to determine atrial, ventricular, arterial, venous and wedge pressures. Currently 
the values in mill ineter of mercury arc calculated for the a and u waves, x 
and y troughs, and mean pressures in the artia and great veins, for systolic 
and end--diastolic pressures in the ventricles, for systolic, diastolic and 
mean pressures in the great arteries, and for mean pressures for t\;c wedge 
positions. These values are calculated immediately and printed out on the 
computer terminal in the cathe:erization room. 

At this time, efforts are under way to improve and ascertain the 
accuracy of the algorithms used in pattern recognition for atria1 and ventricular 
pressure tracings. 

The basic data acquisition and analysis system that has been set up 
will also be used to store data acquisition and analysis sytecl that has been 
set up will also be used to store data for additional calculations and for the 
preparation of reports. As data is accumulated in storage from cardiac catheteriza- 
tions and from other sources of clinical information, it will be possible to 
analyze large amounts in clinical data rapidly using eh AC+IE computer. Research 
into methods of storing and recalling data for analysis ‘of cl inical information 

will be an important part of our future efforts. 
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PROJECT’ DESCRIPTION 
(Approxin:ateIy 300 words) 
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PRO.iEC‘!- DESCRfFTION 

An inexpensive, easy to realize inte:L,face for a Packard #/ 3314 lEquid 
scintillation COUiltel- - IBM 1800 was bui.lt an. tested. Several. support pz'o- 
grams mitten in 1800 Assembly Language and PI/l complete the i.nterface. 
(A full description is availab1.e in ACI$E IYote #iYL-1). The inte-cface makes 
possible di1.e~'; reading of data into ACI.IE dais fi!.es fi-om thz colJntcr ~v-lnvt. 
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pRo,.jE:cr DESCR;F;‘j’I(-jf~ 

(A\:,lroic ir:.;.!e!y 300 +joi~tr;:~ 

The usage of thZs terminal under this name actually represents usage by 
several lnvestigato:ps in this depirtment. Mr . Nye has written rn3st of the 
program; and his field of usage has been calculation, of equilibrium constants 
of antibody-hapten ret_. ctioris and s~~ructural. st;udles , Dr. Rosenberg ks used 
it for genetic studies of ccmp1.emcni i.n mice. Dr. Stocker has used it for 
genetic stud-ies .in ??sctel-j-a,, and Dr. Arrkya;!t for ~:,a':-; siical si.,~~ri?~,s oc' thty 

inumlnol.o~:l~obulinr; ir_ m%,n. It has a.1~0 been LJSC-3 ?n n ?~~?a,@g::ic si31‘1~;c by 

stu.dents of these m-:3 as v-?ll as - L"_ lo-r mnnwcript editi.ng. As the ad.vantages Of- 

time sharing and data files becon? more evident, and c?,Ly-ytly cspnczt~d 
instrumentation becoiks norc co";lfriorLplace, it is expncted that there will- be 
considerably more usage by this department. 
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P R O J E C T  j -J E S C :[< !p :‘~ O I:j  

T h i s  p ro j e c t d e a l s  w i th  th e  d a tn  c o l l c c tc ~ d  i n  th e  C o s p % tc l  E z .c :te rj .o l c ~ y  
L a b o rn to ry , q u a l i ty  c o n tro l  o f th ?  i n p u t 2 s  ~ ~ 1 1  ;? s  s to rc g c ?  i n  a  fo rm  s u i t:;:t,l e  
fo r l 2 tc + r a n r:.l y s i s . 

U s i n g  th e  c o x p u tc r  to  p u t o n  d a i l y  re p o rts  d l 0 7 J S  th e  p ro j e c t to  p ro c c s d  
w i th o u t a c l d i ti o l ; o f p ~ rs o n n e 1 . to  ty p e  i n  i n fo x n ti o n . T h e  i n p ti t ti _ r;!z  o f th e  
s e c re ta ry  ~ I.1 1  b e  l e s s  th a n  th e  ti n 2  u s u S L y  rc q ~ ~ -i i -c x ?  to  ty !;a  rc p o :ts , 



p R c),] E c -i’ ,r, i: .s :; /? j F j-1 () i‘,.) 
(Approx:i::-a:r!y 300 ildol.c!.5) 

ATC KIN contains six prograIns used for the study of the reaction catalyzed 
by the enLyme, aspartate transcarbamyl.ase. Program J,stS q sirnply calculates 
a least-squares linear fit and standard deviation. Program DataFit calculates 
initial rates of reaction from experimental data, These data are time points and 
counts per minute of product at each time point. Initial rates a~ e calcu!.atcd by 
a least-squares linear fit; rates are taken from the fitt.cd slopes, converted t.o 
molar v;~lueLi uslilg ;i value for spi?cific ra-dio-activity, znd al.so correclcd for e;:zy:nc 
conceniration. This program, like the others in Project ATC KIN, has been 
written so that it can be operated easily by other workers in the research group 

- 

without cxpcriellce in using colnputers. 
Other programs are used to fit the various kinetic equations which describe 

the relation of initial rate to substrate concentration. Program I-IypcrI;‘it fits the 
simple hyperbolic equatiorl, call.ed the Michaelis -h?cnten equation, The curve 
fitting procedure is very crude. For the two constant parameters in this function, 
initial estimates are provided, with ranges to be tested for both, In a first step, 
a coarse fit is obtained by testing all the combinations of the trial val.ues for the 
two parameters, in coarse steps covering tlie t\vo rangese In succeeding steps, 
the operator provides new, smal.ler ranges to be tested, repeating this procedure 
until achieving a sufficiently defined pair of va1ue.s. Next the data points are 
scanned for deviations from this fitted curve, and the point wit11 the largest 
dcviatioll may be rejected, at the option o.E the operator. If the point is rejected, 
the fitti.ng process is repeated, giving new values of the two parameters fol- the 
best curve, 

Program DataFit 2 simply gives a. least-squares linitar fit for the lincnr 
equation obtained from the reciprocal form of the h/IichaiLli s -$,1cnten equation, 
first calc~ll7~?!ing rccjprc,c;tl v~lllc~s of tllr- clnt;i pC)ii?ts;, Alif ;i!SC C;?lC1_112tli’~; tht: 

lij1lelic pXG&r-:tt.ci*5 from the fittccl sl].~opi: a;-id irate:-ccpt.. ‘1‘11~ 3c v;llue~ art’ tllc.11 
used z4.s tilt, ir?i ti:i!. estim;~tes for TV L 5 e i 11 P i’ 0 2 r ;I m I~1 y p i‘ ;’ T. ’ i t _ 
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Individual objects, cells or standard spheres, are measured at a -flagniffication 
of lOOO-3200x in a microscope for size and Ilourescencc intensity at a specified 
wave length. Data thus tabulated forms the basis for statistical. analysis by 
com-puter. The computer is used simiI.arly in calculal;ing corrections whe:c the 
mi.cIYxco~Je :S used as a s-i_'ectrofl.curirneter. T~ro manuscripts have Lecn accepted 
and two are in prcptlration u.sifig these faci!_i.ties. 





PROJECT D~ESCi!1i;1’iOP! 
(Approxir!:ately 300 werdsl 

Our laboratory has used exLensively the ACtIE computer. WC used the COG- 

putor for two major purposes: 

A. ACNE is used for considerable statistical computations and for 
the processing of laboratory data. We have been able to improve our insulin 
assay significantly, and have obtained calculated values in a fraction of 
the time ordiilarily spent on these comp:jtations in the past. The AC1,L-E 
statistical library has given us many programs \:hicll have proven to be 
very useful. 

B. The ACFIE system has been helpful in the investigation of problems 
of glucose, insulin and triglyceride metabolism. 

1. It has enabled US to obtain an initial mathematical formul.a- 
tion for the transport mechanism of glucose across the cell membrane when 
modified by insulin. 

2. We have been able to obtain approximate answers for the kinetic 
constants describi.ng 2 and 3 pool models. 

3. It has been helpful for obtaining simulations of theoretical 
curves and therefore has: given US insights into th? possible mechanism 
operating in a particular metabolic situation. 

We expect Ln the near future to utilize the analog digital conversion 
abiliti.cs of ACXE and to expand our use of ACP.E cogsidcrably. 



The Stanford Medical Facilities Planning Group is carrying out a system 

planning study for the design of the new Stanford Nedical Care Facilities. 

The project is dcpendcnt upon the services of ACXE for two important functi.ons. 

The first of these is as a data gathering vehicle for acquiring medical informa- 

tion from the FIcdical School faculty and community physicians. In the evaluation 

of alternative design strategies for the Nedical Care Facilities it is important 

that the medical care demands of the patients be kno:.m. To acquire this 

information a computc,r dialogue system has been programmed on AC?ii< for interview- 

ing doctors and encodkg their standards of high quality medical care. This 

dialogue system has been completed and an extensive data gatherj.ng experiment is 

currently getting under way. 

The second important use of ACIE to the Fiedical Planning project will be 

in the evaluation via simul.ations of alternsti.vc macro organization strategies 

for the facility design. These simulation programs will use the data gathered 

via the dialogue system plus some estimate of patient mix to si.malate the total 

patient care demands that wi.11 be made on the major uni.ts of a particular 

design. In this way estimates of the relative efficacy of particlIl.ar designs 

can be obtained. Some prelimi.nary programs to:%:ard this end are in tltc pS0CCSS 

of clcvc?opnent. Later work untler this projzct will very 1i.kel.v ir~s~olir~, 2. I::L!C~I _I 

ITIOI-2 CS~CIIS~V~: d~v;~lc)pnl~nt of thtzsc; s i.: 1: I I 1 LL ii i. o I !, p r in ;; 1 t i 7: s . 

c-,,- 
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AMOUI’?‘1‘ OF RESOURCE IJSAGE~ 
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PR[)JEC] DESCF:Ii~J”‘yIQi‘J 

(Appi’o:;i:::a!.5!y 300  ~~~o;‘i!3~ 
The  ,E,CXE facilities are being used in tl!e d~v~~lopr,lei?t: of coiilputcr coi~t.~~ollcd 

instrumentation. This involves using the 360/50 either to cornaunicatc with a  small 

laboratory conputer or communicate direcl:Ll.y with tIie illStrLl;!iCiltS in the 12borr:tolry. 

Data col?.ecfec~ by a  LINC complI"Lcr (a S;nall. bio--ZlCdiCi21 COillpUtC!r) frOi!l !:!ZSS 

spzctroixeters is being Sent to the 360 where calculatioris are pCl‘fOriii?cl on it. 

TtlC OL!tpLIi: ix t1i311 re:u?:!l.d to the LIIIC k:hcre it is di:l;p!-;:ycd 09  a  (; i:y ci j. 'S I'1 <..y 

unit. Utilizing the 360 in this op<:iaiioIl increases the spcccl at ~;hicll tile 

calculation can bc done ar.d provide:; the opportunity to progr2w f0;. tliC::! in a 

higher level lzng:iage (PL/l). The  C0i~~i~~~~~iC~i:iO~~~ is do;~e via t'nc 271;:';.-27OY 

general  purpose digital interface. 

The  270X-27OY system also provides the abi..lity to coanunicate directly with 

laboratory instrumnts and other devices (for exan:ple di,:ltal PlOtterS) . PiOgrX:S 

have been writtell for testin:: the capabilities of this equipx2nt and  the 1800 

Process Controller to COinr)aiaC thejr capabilities to t11oss of the LINC for 

instrmscntation control. In this instzxce the instrl:r;~zntztion invol\i~:d is a  

GLC/mass rpzctr0~!3tcr sys ten!. It is inteitded that with the AC>iE tim t sh:irin;; 

systcin Ire. will. tia7,ri? tllc flcxi.bility 2nd  acccssibil i.tj- of the siaall. co;:,p:~tC:r 

combined \Jitli the capacity for data ~,t:ora~:e arid co:::p'.lting of the large cozpu~1;'r. 

AC>iE is also being 1ised in a  rather convcntionnl sense for tix2 s!lared 

data i, sti-):-a'-e nrtd rci.rieval . 
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Johst von der Groebcn, M.D.’ Anestlrcsia 
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The programs separate basically into two categories: (1) PUP-S/ACME interfacing 
and utility routines, and (2) ACME data processing routines. 

The PDP-8/ACME programs consist of generalized inter-computer communi cations, 
2-way data transmission and 2-way storage routines which operate with the PDP-8 
slaved to ACME. Utility programs provide some PDP-8 capabilit.ies on ACME 
(e.g. PUP-8 assembly language program listl.ngs.) 

Some of the major data processing programs are:- 

(1) An adaptive digital filtering program for removing muscle tremor in the 
ECG waveform. 

(2) A sorting program which allows r-e-grouping and listing of patient data 
stored on disk files by age, sex, diagnostics, etc. 

(3) A processing program which given output from the sorting program computes 
various parameters for any time increment over the ECG waveform (e.g. 
mean, variance, conversion of rectangular to polar coordinates) O 

(4) Non-parametric pattern recognition algorithrns to dichotomize disease 
entities collected and pre-processed by the PDP-8. The work is in 
ear1.y stages of development; thus it is premature to predict the eventual 
power of such procedures applied to the diagnosis of ECG waveforms. 

(5) An adapti.ve classification progr-am js in progress which forms a pattern 
vet tar from samples of the P-wave and QRS-,wave. The vector is multi- 
plied by a matrix to remove statisi.ically insignificant elements, and the 
euclidean distance between the vector being classified and a set of vectors 
with known classification is measured. Using a massive c?mount of data 
soon to bc c:ollcctc~d and transferr,dd from tire: PDP-” 0 to the ACME sy s km i it 
is cxpcc tori that the program will provide a signiFicirnt ir;iprovement in $’ 
c:\irrF’nt fli;:rrnn?i-ir i-r~rhnirfil-~~ 

,,/J 


